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Dear Sir or Madam:: 

Reference is made to the Agency’s request for comments on the subject draft guidance, 
published in the Fe&~&?egister on February 11,2004, Vol. 69, No. 28, pages 6673- 
6674 (Docket No 2004D-0035). 

GlaxoSmithKline welcomes the Agency’s initiative to solicit input in preparation for 
updating this draR guidance to industry, and therefore is pleased to enclose a document 
responding to this request for comments. 

Please note that in addition to the two specific points on which the Agency has solicited 
input, the comments contained herein also address other aspects of the guidance we 
believe should be reviewed in the context of learnings in this therapeutic area since the 
last update in 1994. 

These comments along with supporting published references are provided in duplicate; 
an eletironic copy is also enclosed. If you have any questions regarding these 
comments, please do not hesitate to contact me at (610) 787-3727. 

Sincerely yours, 

\ L /,’ 
Richard Phillips, Executive Director 
CEDD Global Regulatory Affairs 
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I  

C O M M E N T S  O N : D R A F T  G U I D A N C E  F O R  I N D U S T R Y  O N  T H E  
P R E C L INICAL A N D  C L INICAL E V A L U A T IO N  O F  A G E N T S  U S E D  IN 
T H E  P R E V E N T IO N  O R  T R E A T M E N T  O F  P O S T M E N O P A U S A L  
O S T E O P O R O S IS  

[DO C K E T  N O . 2 0 0 4 D - 0 0 3 5 1  

F E D E R A L  R E G IS T E R  N O T ICE 1  ITH F E B R U A R Y , 2 0 0 4  

O V E R A L L  C O M M E N T S  

G laxoSmi th K l ine we l comes  th e  A g e n c y ’s init iat ive to  solicit  c o m m e n ts in  p repa ra tio n  fo r  
u p d a tin g  th is  d ra ft gu idance  to  indus try. 

The re  has  b e e n  cons iderab le  p rogress  in  ou r  unde rs tand ing  o f th e  os teoporos is  d isease  
process  s ince th e  gu idance  was  last u p d a te d , a n d  assoc ia ted learn ings  regard ing  app roaches  
to  deve lop ing  sa fe  a n d  e ffec tive the rap ies . 

In  add i tio n  to  th e  two speci f ic po in ts o n  wh ich  th e  A g e n c y  has  sol ic i ted i npu t, th e  
c o m m e n ts con ta ined  he re in  address  o the r  aspec ts o f th e  gu idance  w e  be l ieve  shou ld  b e  
rev iewed  in  th e  con tex t o f learn ings  in  th is  a rea  s ince th e  last u p d a te . 

C O M M E N T S  O N  A S P E C T S  IDENTIFI IED IN T H E  F E D E R A L  
R E G IS T E R  R E Q U E S T  F O R  C O M M E N T S : 

1)  Is it app rop r i a te  to  con tin u e  to  use  p l acebo  con tro ls  in  frac tu re  tria ls?  
G S K  sunnor ts m a inta in inrr  th e  exist ing; orov is ion in  th e  gu ide l ine  fo r  pe r fo rm ing  
randomized  n lacebo  (i.e. s u p p l e m e n ta l  V ita m in D  a n d  ca lc ium)  con tro l led c l in ical  tr ials in  
p roper lv  d e fin e d  popu la tions  to  assess th e  sa fe tv a n d  e ff icacv o f n e w  pharmaco log ica l  
a g e n ts fo r  th e  p reven tio n  a n d  t reatment  o f nos tm e n o n a u s a l  os teoporos is . 

W e  recogn ize  th a t th e  avai labi l i ty  o f add i tiona l  sa fe  a n d  e ffec tive the rap ies  fo r  
os teoporos is  has  c h a n g e d  th e  cl in ical  research  env i r onmen t, a n d  th a t fo l low ing  th e  year  
2 0 0 0  u p d a te  o f th e  Dec la ra tio n  o f Hels inki ,  the re  is a n  on -go ing  d ia log  a m o n g  s takeho lders  
regard ing  th e  e th ics o f p lacebo  con tro l led f racture tr ials fo r  os teoporos is . 

Howeve r  p roposed  al ternat ives such  as  th e  o p tio n  o f conduc tin g  p lacebo  con tro l led tr ials 
in  p a tie n ts a t l ow r isk o f f racture o r  ac tive con tro l led equ iva lence  o r  non- in fer ior i ty 
f racture tr ials carry  the i r  o w n  lim ita tions . 

P lacebo  con tro l led f racture studies conduc te d  in  p a tie n ts a t l ow r isk o f f racture (e .g . 
p a tie n ts wi th low B M D  a n d  n o  p reva len t f ractures) wou ld  requ i re  la rge  n u m b e r s  o f 
p a tie n ts to  d e m o n s trate a  reduc tio n  in  f racture risk. 

O P  G u i d e l i n e  C o m m e n t s  F i n a L d o c  
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Such a study would also have ethical issues, as most of these patients could anticipate little 
benefit in terms of fracture risk reduction, but would still be exposed to the same level of 
potential risk of treatment-related adverse events as women at higher fracture risk. 

There would also remain the question of whether riskzbenefit ratios observed in this low 
risk population would apply to patient populations at higher risk of fractures, and thus 
more likely to be treated with a new agent in clinical practice. 

Another alternative to placebo controlled trials are active controlled equivalence or non- 
inferiority trials with fracture endpoints. As well documented in the literature, such studies 
would require substantially larger sample sizes than placebo controlled superiority trials, 
and hence would impose a much greater burden of study-related fractures on the study 
population than superiority studies employing a placebo (calcium / Vitamin D) control 
arm.’ 

In addition, the choice of the active comparative drug and the margin for demonstrating 
equivalence or non-inferiority should reflect what is considered clinically relevant, but 
consensus may be difficult to achieve, given the variance in effect size of approved 
therapies across studies. Related to this, internal or external study validation required to 
allow unambiguous interpretation also could be problematic in the case of active controlled 
fracture trials testing an equivalence or non-inferiority hypothesis. 

Finally the time, cost and investigative resources required to conduct non-inferiority or 
equivalency studies would be of a magnitude that may discourage sponsors from 
continuing to invest in this area, and thus stifle development of new therapies potentially 
having an improved benefit:risk ratio. 

However in order to address the issues alluded to above, GSK is recommending that the 
current guidance document be revised to allow for demonstration of efficacy in placebo 
controlled fracture trials of substantially shorter duration than the current three to five 
years cited in the guideline. See our response to question 2 below for specifics of this 
proposal. 

2) Do fracture trials need to be 3 years in duration, or could shorter 
trials provide adequate evidence of safety and effectiveness? 
We believe that the now considerable bodv of exnerienee in develoninn multiple classes of 
drugs to treat postmenonausal osteoporosis supports the conclusion that phase III clinical 
trials of shorter than 3 years in duration, i.e. one to two years, in the context of the overall 
preclinical and clinical propram, can provide adeauate evidence of safetv and 
effectiveness, sufficient to sunport risk:benefit assessments for approval mu-noses. 

Efficacv: As has been demonstrated in trials with both anti-resorptive2 and bone-building3 
agents, a definitive effect on a fracture endpoint can be demonstrated in appropriately 
designed trials of one to two years in duration. Thus there is ample precedent for 
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concluding that fracture trials of less than 3 year duration can provide adequate evidence of 
effectiveness in reducing fracture risk. 

While we recognize there have been instances where positive effects on bone and fracture 
risk observed in the first one to two years of treatment were later lost, assessing bone 
quality in preclinical studies, coupled with continued assessment of women entered in long 
term extension studies and an appropriate post-marketing benefit:risk assessment activities 
can mitigate the risk that an initial beneficial effect is later lost or reversed. 

We also recommend that the guidance allow the option for patients to be switched to an 
active treatment while remaining in the study after the occurrence of a fast incident 
fracture. This would address potential ethical issues based on evidence that an average of 
20% of patients experiencing an incident vertebral fracture will experience a subsequent 
fracture within 12 months following their first fracture”. 

We believe that the scenario described above for assessment of efficacy, i.e. one to Safety: 
two year phase 3 trials, with provision for patients to enter long term extension studies, and 
supported by preclinical bone quality studies, would provide an adequate assessment of 
safety. 

This is predicated on the assumption that preclinical bone quality studies and bone biopsies 
obtained from women in phase III and extension trials evidence no cause for concern in 
this regard, and that post-marketing beneflt:risk assessment activities are tailored to the 
particular drug / drug class. 

Experience in this therapeutic area suggests that such a clinical development program 
would result in a safety database exceeding the minimum targets established by ICH 
Guideline E1A5, i.e. a total exposure of approximately 1500 patients, with 300-600 treated 
for six months, and a minimum of 100 for one year. 

Also partial reliance on preclinical studies to address potential longer term deleterious 
effects on bone quality is consistent with ICH El A, specifically item 7.a, although data 
from women enrolled in extension studies along with post-marketing surveillance would 
also factor into addressing this concern. 

COMMENTS ON ADDITIONAL ASPECTS BEYOND THOSE 
IDENIJFIED IN THE FEDERAL REGISTER REQUEST FOR 
COMMENTS: 

Scope of the Guidance Document: 

We believe it would be helpful if the postmenopausal osteoporosis guidance were extended 
to cover osteoporosis of differing etiologies, e.g. steroid-induced and male osteoporosis. 
While there is precedent provided by the development and regulatory histories of agents 
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approved for such indications, it would be helpful to sponsors if specific guidance could be 
provided in these indications. 

Related to this we recommend that the guidance specifically allow for one of these related 
indications to form the basis for the initial approval of a new agent, provided a fracture 
effect is demonstrated. 

We also recommend that the agency describe in the guideline what we understand to be a 
policy of allowing for approval of “product enhancements” (e.g. revised doses, 
formulations, dosing regimens) on the basis of bone mineral density (BMD), provided that 
a fracture effect has been demonstrated previously. 

We recommend further consideration be given to instances where it may be appropriate to 
modify the requirements for approval of different drug classes or mechanisms of action, in 
a fashion similar to the distinction made for estrogens in the current guideline. 

Relating to the above, we recommend the Agency’s draft guideline, Development of 
Parathyroid Hormone for the Prevention and Treatment of Osteoporosis, issued for 
comment in May, 2000, be incorporated into this g,uidarice document, rather than 
constituting a stand-alone guidance specific to this single agent. 

Guidance Section “Preclinicai Evaluation”: 

We have several comments and recommendations for consideration for revising this 
section of the guidance dealing with preclinical bone quality studies. 

The guidance states that effects of a drug on bone quality be evaluated in two species, one 
being the ovariectomized rat and the second, a non-rodent species with Haversian 
remodeling. The key purpose of bone safety studies is to permit early identification of 
drugs that result in abnormal architecture and cause a dissociation of relationship of mass 
and strength. Following are our comments and recomm,endations relating this aspect of the 
guidance. 

Clarification of the requirement for a dose 5-fold hiher. than the nharmacoloaical dose 
would be helDti1. 
It is unclear whether this requirement is based on systemic exposure multiple or nominal 
administered dose, and what consideration needs to be given to clinical exposure for dose 
selection in bone quality studies; it would be help%1 if this were clarified in the guidance. 

We recommend the requirement for ovariectomy in non-rodent species be reconsidered. 
Because the ovariectomized rat is an accepted model fat cancellous bone changes in 
human, a major focus of bone safety studies in non-rodent species is to determine potential 
deleterious effects of a drug on cortical bone. 
However the requirement for ovariectomy in the non-rodent species seems unnecessary as 
its effects on cortical bone are minimal in the timeframe studies are typically conducted 
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(16 months). Furthermore, it does not model the cortical osteopenia of osteoporosis of 
diverse etiology, including estrogen deficiency, corticosteroid-induced, or aging. 
Assessment of drugs in a skeletally mature intact non-rodent species can identify 
potentially deleterious effects on cortical and cancellous bone and provide a basis for 
assessment of risk to the osteoporotic skeleton. 

We recommend that the guidance recognize the utility of the don as a model for assessing 
bone-active agents. 
The dog does not display estrogen-deficiency related cancellous bone loss, and would not 
be an appropriate model to evaluate effects of estrogen or estrogen like drugs on cancellous 
bone loss. 

However, because of its extensive remodeling-based skeleton, the dog has been used 
extensively in skeletal research to characterize effects of bone-active agents on remodeling 
kinetics and envelope-specific behavior that impact mass and architecture of cancellous 
and cortical bone. Where human data are available, then dog has largely predicted human 
response. Therefore, the utility of the dog as an animal .modeI should not be 
underestimated. Its usefulness in examining skeletal effects and safety of bone-active 
agents, particularly new classes of anabolic agents, should be reconsidered, and recognized 
in the guidance. 

We recommend that guidance on study duration be reconsidered. 
The guidance states study design should be reflective of clinical indication. For anabolic 
agents to be used to treat severe osteoporosis, an intervention design would be most 
appropriate. 

The most appropriate rodent model for this study design initiates treatment several months 
post-ovariectomy (e.g. 6 months) where a substantial loss of cancellous bone has occurred 
and accelerated bone turnover has abated. In such a design, rats would be -9 months of 
age at the time of initiation of treatment. The requirement for 1 year of treatment in these 
osteopenic rats results in studies that become confounded by age-related pathologies. 

We recommend the Agency consider modifying the requirement in intervention study 
designs to 6 months treatment, particularly with agents that increase turnover, thus 
increasing the number of modeling/remodeling events occurring during drug treatment. 
Also, the Agency may find in reviewing rodent prevention studies with 6 month vs. 1 year 
treatment durations that perhaps the additional 6 months of treatment adds little value in 
detecting deleterious effects on bone quality. 
In the current guidelines, the duration of non-rodent studies appears to have been based on 
active remodeling times in human to estimate turnover as 2-4 cycles’yr. We believe that 
activation frequency may be a more suitable comparative index because it estimates 
frequency of remodeling events. 
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The Agency could consider estimating turnover in human based on data from recent 
clinical trials in postmenopausal women. Histomorphometric analyses from these studies 
report activation frequency estimates of approximately 0.25 to O.S/yr (i.e. 100% cancellous 
bone surface remodels 1 to 2 times in 4 years). This could have consequences on study 
duration requirements for certain non-rodent species such as dog. Treatment duration for 
an equivalent number of remodeling events on cancellous bone surfaces would be 7 to 16 
months (AcF 1.5-l .7&r) in adult skeletally mature dogs, 

We recommend the guidance be modified to permit capture of bone safety endnoints in 
chronic canine toxicologv study rather than in senarate ‘bone aualitv studies’. 
If the dog is determined to be a suitable species to assess bone safety of a particular drug, 
bone safety endpoints could be captured in one year chronic toxicology studies. The 
frequency of cancellous bone remodeling is reported to be 1.5 -1.7/yr in young adult 
skeletally mature beagle dogs. Hence in a 1 year study, the number of remodeling events 
is essentially equivalent to 4 years in a postmenopausal osteoporotic population. 

Expanding 1 year chronic dog studies to include bone safety endpoints would identify 
potential deleterious effects on the skeleton i.e. abnormal architecture and a dissociation of 
mass and biomechanical competence, and would be better designed to characterize a 
possible dose-response. 

In cases where the monkey is the selected species for chronic toxicology studies, the same 
approach could be applied if skeletally mature monkeys were used. 

Incorporating bone safety into the chronic toxicology studies would reduce cost, time, and 
animal use, and provide bone safety data prior to Phase III. 

We suggest the Agency consider modifiring the guidance to encourage sponsors to propose 
a plan detailing a strategv to evaluate bone safety on a case-by-case basis. 
This plan would be directed by knowledge of mechanism of action and intended clinical 
use of the specific agent. It would be formulated with sound scientific justification and 
include robust endpoints. As suggested above, the plan could potentially include capturing 
bone safety endpoints in chronic toxicology studies where safety margins could be 
delineated. 

We recommend the biochemical markers and imagine modalities cited in the nreclinical 
section of the guidance be updated. 
Specific recommendations reflecting progress in the area of biomarkers and imaging since 
the guidance was last updated are found below, in comments relating to similar guidance 
for clinical studies. 
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Guidance Section “Clinical Evaluation”: 

II. Clinical Studies: 

B. Phase II Studies: 

We have several recommendations for revising this section of the guidance. 

The guideline states that Phase II studies should be one year in duration, and employ BMD 
as the primary endpoint. We recommend that allowance be made for use of endpoints 
other than BMD, since it may be feasible to base phase III dose selection on an endpoint 
other than BMD, e.g. bone biomarkers, or there may be better predictors of fracture benefit 
for certain classes of drugs. 

In addition, we recommend that allowance be made for Phase II studies of less than one 
year duration. Depending on the endpoint and the magnitude of the treatment effect of the 
compound, it may well be possible to generate data sufficient to select phase III doses in 
studies of less than one year duration. 

Also see comments under V. Statistical Considerations, below regarding the potential use 
of “adaptive / seamless” study designs. 

We recommend that the list of biomarkers identified for studying the pharmacodynamic 
actions of a drug (guidance document page 8) be updated to include those commonly 
accepted and used, e.g. to include: 

l Serum and/or urine C- and N- telopeptides of Type I Collagen (CTX and NTX 
respectively) as resorption markers. 

l Serum osteocalcin, bone-specific alkaline phosphatase, and serum and/or urine C- and 
N- telopeptides of Type I procollagen (PlCP and PlNP respectively) as formation 
markers. 

C. Phase III Studies: 

1. Drups for Treatment of Patients with lEstablished1 OsteoDorosis: 

We recommend the term “established” be deleted from the guidance. 

This term is not consistent with terminology used in the labeling of products approved for 
treatment of postmenopausal osteoporosis. 

a) Studv DesiPn: 

We propose that this section of the guideline be reworded to mace eaual emphasis on the 
potential to test a non-inferioritv hvnothesis in an active controlled fracture trial. 

The current wording of this section could be read to suggest that studies employing an 
active control should by default test a superiority rather than a non-inferiority hypothesis. 
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While this may have been a reasonable position when the guideline was last updated in the 
context of the limited therapies available at that time, we have subsequently seen the 
introduction of drugs with a significantly enhanced effect on fracture risk reduction. 

The need to demonstrate superiority to these newer agents in fracture risk reduction 
presents a substantial hurdle to innovation and market entry for newer therapies, which 
may in fact offer advantages to patients in aspects other-than fracture risk reduction, e.g. 
safety, tolerability, convenience, etc. 

Guidance on considerations relating to non-inferiority trial design and data analysis, 
including considerations relating to choice of comparator agents, acceptable non-inferiority 
margins, etc. would also be helpful. 

b) Studv Pouulation: 

We recommend that the natient inclusion criterion for lumbar spine BMD be revised from 
“> 2 S.D. below the mean neak BMD for memenopausal women” to “a lumbar snine T- 
score of < -2.5”. to be consistent with oonulations enrolled in treatment trials forming the 
basis for annroval of current therapies. 

2. Drugs for Prevention of Bone Loss in Asvmptomatic Patients: 

a) Studv Desk: 
We recommend that the division accent a study duration of 12 to 18 months, vs. the current 
recommendation of two years. 
Although the placebo-corrected changes in BMD observed in the prevention population are 
less pronounced than in the treatment population, the differences in treated vs. placebo 
patients are evident at six months and maintained throughout the two-year study period. A 
12 to 18 month study would meet or exceed the minimum targets established by ICH 
guidelines for safety and would be an integral part of the entire safety package. 

b) Studv PoDulation: 
We recommend that the guidance be revised, such that the studv nooulation for prevention 
studies is defined as including women who have been aostmenonausal for at least one vear 
[vs. the current one to three years, and without the age > 45 Years criterionl. and who do 
not have an osteonorosis-related vertebral fracture and who have a lumbar snine BMD T- 
score of > -2.5. 

This would allow the population in prevention trials to represent more closely the 
population actually treated in clinical practice. 

III. Studv Duration and Assessment of Efficacv: 
As currentlv worded. this section anticipates that fracture trials will be 3 to 5 years in 
duration; as per our resnonse to the Agency’s specific auestion on study duration, we 
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believe that studies of a shorter duration, coupled with supnortive preclinical and clinical 
studies, can provide adequate evidence of safety and effectiveness. 

A. Evaluatiw Skeletal Mass / B. Other Measurements: 

We anticipate that the Agency will undate these sections of the guidance to reflect the 
considerable advances in these areas since the last undate in 1994. 

Additional imaging modalities would include volumetric quantitative CT scanning, high- 
resolution CT scanning, micro-CT and micro-MRI, and trabecular architecture from plain 
fihS. 

For bone biopsies, synchrotron micro-CT scan analysis of bone biopsy material should be 
considered. 

V. Statistical Considerations: 

We have several recommendations for revising this section of the guidance. 
As an alternative to traditional trial designs, we recommend the guideline allow for use of 
novel “adaptive / seamless” design studies, if appropriate to the circumstances of the agent 
under development. 

These designs have the potential to increase accuracy in decision making by adapting the 
design (e.g. dropping dose groups, increasing cohort size) while the study is on-going, 
based on prespecified interim data analyses and decision making rules. Use of such novel 
designs could potentially obviate the need for discrete phase Ii and phase III studies, 
thereby shortening overall development time. 

We believe that once the sponsor has conclusively demonstrated a reduction in vertebral 
fracture risk as a primary endpoint, a lower statistical hurdle (e.g. alpha level of 0.10) 
would be appropriate for demonstrating an effect on secondary fracture endpoints at sites 
with lower incidence rates such as non vertebral / hip fracture, if effects on accepted 
surrogate markers support a beneficial effect on fracture risk at those sites. 

We recommend the guideline allow for use of a repeated measures analysis technique, to 
take advantage of more than one measurement / data point for a parameter (e.g. biomarkers 
and/or BMD), where appropriate. Also, regarding the analysis of fracture endpoints, the 
guidance should allow for a time-to-event approach. 

Interim analyses should not be discouraged as they can help the sponsor in making 
decisions which would benefit the study population, e.g. as suggested in the earlier 
comments on adaptive / seamless study designs. 

Since combination therapy is currently being clinically evaluated for osteoporosis 
(including both concomitant or sequential administration of agents), we recommend the 
guideline identify factorial study designs as a way to more fully understand the effects of 



Page 10 of 11 
GlaxoSmithKline Comments, Osteoporosis Development Guideline 

combinations of factors (i.e. treatments), which will help to identify optimal combination 
therapies. 

VII. Guide to FDA Action on NDA for Osteouorosis: 

We believe that this section should be revised to allow greater flexibilitv with resoect to 
phase III studv duration. 

Consistent with our comments on the Agency’s question regarding the adequacy of studies 
of less than three years duration to provide evidence of safety and efficacy, we believe this 
section should be revised to eliminate the categorical reliance on three or five year studies. 
Greater flexibility in making risk:benefit assessments should be allowed, integrating data 
from preclinical studies, phase III and extension trials, and the sponsor’s post marketing 
benefit:risk assessment activities, also taking into consideration the specifics of the agent / 
class under consideration. 

VIII. Issues Related to Testiw of Combined Drw RePimens: 

We encourage the Agency to give careful consideration: to undating; and expanding this 
section of the guidance, given the number of new agents and classes which have entered 
the market since the last update, and the keen interest in the potential benefits of combined 
or seauential use of agents with’comnlementarv mechanisms. 

Specifically, we encourage the Agency to expand the guidance beyond futed dose 
combinations to cover co-administration of a marketed agent with a new experimental 
therapy, including allowance for initial approval on the basis of demonstrating an additive 
effect for fracture, but without the single agent needing to be demonstrated efficacious 
when used as a single agent on its own. 

It would also be useful if the guidance could be expanded to cover sequential (vs. 
concomitant) use of agents, as now being explored in trials of anti-resorptive and bone- 
building agents, e.g. considerations for trial design, type of indications / labeling claims 
which might be supported, etc. 

For example, would the Agency consider approving an .anti-resorptive agent for use to 
maintain increased bone resulting from a course of a bone building agent, without 
requiring an effect be demonstrated on fracture risk? 
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